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RLF, REV. DRIUIIG lh. AND On 171 RAVIONALE FOR ACCEPTAMCE
DESICNAT 10N CAUSE END LTEM CRITICALITY
1440 1] ROTAT IOMAL MNOOE : RHC COMMANDS OESIGN FEATURES
HAND DECRADED WILL BE REDUCED | «ve-.......niv
COMTAOLLER ouTPUI, T0 APPROX. 45
ory-1 PERCENT 1M ONE THREE IDENTICAL CIRCUITS PROVIDE SIGNAL DEMODULATION FOR EACH
SPAR PN CAUSE(S): . AXIS, ARM WILL OF THE THAEE TRAMSDUCERS,
ST1SSEVET () NOT JRAVEL AT !
* TRANSISTOR COMMANDED RATE. IN EACH CIRCUIT, TUO TRANSISIORS ARE ALTERNATELY SWITCHED BY
SHORTED : THE QUTPUP OF A’ IAANSFORNER WHICH IS DREVEN BY 20 VAC, 1500HZ.
COLLECTOR- WORST CASE THE SWITCHING ACIION OF THE TRANSISIORS RESULTS IN
ENETTER , | -.....0Uls PHASE-SENSITIVE MECTIFICATION OF TKE TRAWSOUCER OUTPUT. THE
TRANSTORKER UNENPECIED RECHIFIED OUEPUT 1S FILTERED, AND SCALED BY AR OPERATIONAL
WINDING BOTION. AMPLIFIER. ONE TRANSFORMER PiOVIDES THE SWUIICHENG COMMANDS FOR
OPEN, OIODE INCORRECT W/C ALL THREE CIRCUIIS. -
o afsiston COMHANDS,
FAIL OPEN. a:umgﬂgm. TAANSTSTORS ARE 2H2432 1YPE. OP-AWPS ARE TYPE LMI0IA.
W A
REQ, EEE PARYS MAVE BEEM SELECTED AND CONTROLLED IN ACCORDANCE WIIH
SPAR-ANS-PA.003, THIS DOCUMENT DEFINES THE PROGAAN
REQUNDANT PATHS REQUIREMEMIS FOR HOM1TORING AND CONTAOLLING EEE PARYS. THE
REMAINING © WREQUIREMENIS IMCLUGE PARTS SELECTION 10 AT LEASI “ESTABLISHED
--------------- RELEABILITY™ CEVELS, AND ADEOUAYE DERATING OF PART SIRESS

RIA LEVELS. PROCEDURES AND ACVEVITIES ARE SPECIFIED TO EMSURE AT
. LEAST EQUIVALENT OUALETY FOR NONSTANDARD AMD [RREGULAR PARTS.
RELIABILITY ANALYSIS HAS CONFIRMEO MO PARTS WIIH GENERICALLY
MIGH FATLURE RATES. AEROSPACE DESIGN STAHDARDS FOR DETAIL ING
ELECTROMIC PARTS PACKAGSNG, MOUNTING AWD
STRUCTURAL /MECHAKECAL /INTEGRITY OF ASSEMBLIES ARE APPLIED.
SUCH DESIGN HAS BEEM REVIEWED AND FOUMD SATISFACTORY THROUGH
THE OESIGN AUCIT PROCESS, INCLUOING THE USE OF RELEABILATY
MAINTAIMABILIIY AND SAFEfY CHECKLISTS, MAVERIAL SELECIIOK AND
USAGE COMFORMS TO SPAK-SG, 348 WHICH £S EQUEVALENT 1O THE NASA
MATERIALS USAGE REQUIREMENTS. WOASY CASE ANALYSIS HAS HEEN
CONDUCTED TO EWSURE THAT PERFORMANCE CAN BE MET UNDER WORS!
CASE TEMPEAATURE AMD AGING EFFECTS. EEE PARIS STRESS ANALYSIS
NAS BEEN COMPLETED AND CONSIRHMS THAY THE PARTS MEET TME
DERATING REQUIREMENTS.

PAINTED CIRCULT BOARD DESIGNS WAVE DEEN REVIEVED TD EMSURE
ADEQUATE CIRCUIT PATH MIDIH AND SEPARATEON AND TO CONFIRM
APPROPAIATE DIMENSIONS OF CIRCUIT SOLDER PADS AND OF COMPONENT
HOLE PROVISIONS,

PARTS MOUNTING METKDDS ARE COMTROLLED EW ACCORDANCE MITH
MSFC-STD- 134 AND CAE PDO3489. THESE DOCUMENTS REOUIRE
APPROVED -HOUNTING METHODS, STRESS RELIEF, AND COMPOMENT
SECURITY,

WHERE APPLICABLE, DESIGN DRAWINGS AND DOCUMEMTATION GIVE CLEAR
IDERTIFICATION OF WANOL ING PRECAUTIONS FOR ESD SEWSITIVE
PA

18,

L BOARD ASSEMALY DRAVINGS, INCLUDE THE REOUIREMENT FOR SOLOERING
i STANDARDS [N ACCORDAMCE' WITH HHG 5300.4(3A) AND JSC 0BBOGA.

PROCESSING OF ADDRESS DECODING 1S PERFORMED USING ‘A' TYPE
CHOS LOGIC DEVICES. INPUT DATA 1S BUFFERED BY A COMPLEMENEARY
TRANSISTOR SIAGE. THE CMOS LOGIC CIRCUTIS ARE DF THE GENERIC

A : TYPE SERIES "&4000A%. VTHE COMPLEMENIARY IAANSISTORS ARE 2H2Z222A
AND 2H2907A.
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PROJECT: Enns : SYSTEM: DiC SUBSYSIEM
ASS'Y NOHENTTATORE: CLINLY NYROLL ASS'Y PyN: STISETTY SHEET:

TYHER WAME, UTY,_ K [ FATLURE ROOE | FATIUWE EFFECT TOUR 7 FUNT. T T - T =
REF . REV. oRavluG Rés, AND oW i RATEONALE fOR ACCEPTANCE
CESIGNATION CAUSE ! END (TEM CRITiCALITY
-------------- . Wb I S e S
1440 0 ROTATIONAL MOOE : RHC COMMANDS ACCEPTANCE TESTS
HAND DEGRADED MILL BE REDUCED [ - -----eooieeat.n
COMTROLLER QUTRUT. T0 APPRON. 45 THE RHC IS SUBJECTED IO THE FOLLOWING ACCEPFANCE ENVIROWMENTAL
ary-1 PERCENT IN OME TESTING AS AN SRU.
SPAR P/W CAUSE(S): ANIS, ARM UILL |
SISSEN1T 1) NOP FAAVEL AT 0 VIBRAFION: LEVEL AND DURATION REFERENCE TABLE
TRANSISIOR COMMANDED RATE.
SHORTED O THERMAL:  ¢120 DEGREES F TO 20 DEGREES F (12 KRS PER
gm;gon WORST CASE CYCLE) 2 CYCLES TOTAL.
TRANSFORBER UNENPECTED THE RHC IS JESTED AS PART OF THE DBC SUGSYSTEM; WMICK CONSIS]
WINDING MOTION, OF DEC PAWEL, YHC AND RHC; PER TP 34T.
OPEN, DICOE ENCORRECT #/C
on risistor COMMANDS, THE TOTAL DAC SUBSYSTEM UNDERGOES RKS SYSTEM TESTING, (TP S18
FAIL OPEN. UMANNUNC JATED . ANS STACNGBACK, AND IP552 FLAF FLOOR FESTS) WHICH VERIFIES THE
CREW ACTION AGSEWCE OF THE FAILUSE MOOE.
REQ. :
OUAL EFICATIONS TESTS
l‘m‘"' P"“s ....................
REMAINING THE RHC 1S CERTIFIEC BY SIMILARITY TO THE ORBETER USED AKC
--------------- EXCEPT FOR FIMGER OPERATED SWITCKES. THE BASIC DIFFEREWCES
WA IS IHAT UHE ORBITER RHC IS TRIPLE REDUKDANT AND THE RNS RHC

15 SEWGLE STRING.

FLIGHT CRECKOUR

PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
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WilL BE REDUCED
TO APPRON. 45
PERCENT IN ONE
ANIS. ARN WiLL
MOF TRAVEL AT
COMMANDED RATE,
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NOT IO,
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11 AATIOMALE FOR ACCEPTANCE
CRITACALITY

EEE PARTS INSPECTION IS PERFOAMED AS REQUIRED BY
SPAR-RMS-PA.0D3. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
O THE AEOUIREMENIS OF THE APPLICABLE SPECIFICATION. ALL EEE
PARTS ARE V00X SCREEWED AND BURNED N, AS A MININUM AS
REQUIRED BY SPAN RNS-PA.0DY, BY THE SUPPLIER. ADDITIONALLY,
EEE PARTS ARE 100X AE-SCREENED IN ACCOADANCE WIEH
REQUIREMENTS, BY AN [WDEPENDENT SPAR APPROVED TESTING
EACLLITY. DPA IS PERFORMED AS REQUINED BY PA.00S ON A RANDOML
SELECIED SX OF PARTS, MANIMUM S PIECES, MINIMUN 3 PIECES FDR
€ACH LOT WUMGER/DATE LCOE OF PARTS RECEFVvED.

VIRE 1S PAOCURED TO SPECIFLCATION MEL-W-22759 DR MIL-u-81381
AND INSPECIED ANO TESTED T0 NASA JSCHBOAO STAMDARD NUMBER PiA.

RECEIVING IMSPECYION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED IN THE PROCUREMENE DOCLMENTS, THAT NO PHYSICAL
DAMAGE MAS OCCURRED TO PARDS DURING SHIPHEMT, THAY THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE JRACEAD LITY INFORMATIOM
AMD SCREENING DATA CLEAALY IDENTIFIES ACCEPTABLE PARTS,

PARTS ARE IMSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPADPRIATE 1O THE MANUFACTURING STAGE COMPLETED. THESE
INSPECYIONS INCLUDE,

PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
ANG ADEQUACY OF PLATED THROUGH HOLES,

COMPONENT MOUNTING INSPECTION FOR CORRECY SOLDERING. WIRE
LOOPING, STRAAPPING, ETC. OPERATORS AMD INSPECTORS ABE TRAINED
AND CERTIFIED YO NASA NHE 3300.4¢3r) SVARDARD, AS MODIFIEQ

Y JSC 03800A

COMFORMAL COATING FMSPECTION FOR

ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVIOLEY LIGHT

TECHNIQUES .

POSI P.C. BD. INSTALLATION INSPECTION, WORKMANSHIP 1
IE}J('.:LI"ESS (HONEYUELL/GOVERKMENT REP. - MANDATCRY [NSPECT oW
[L1}]

P.C. 8O, INSIALLATION INSPECTION
INSTALLATION, ALIGHMENT OF 80ARDE
WATING, WIRE ROUSING, STAAPPING Of

CHECK FOR CORRECT BOARD
PROPER COMNECTOR COMTACY
WIRES ETC.,

PRE-CLOSURE IMSPECITON, WORKMANSHIP AKD CLEANL JINESS
(CAE/COVERNHENT NEP. - MANDATORY INSPECTION POINT)

PRE-ACCEPTAMCE TEST JNSPECTION, WHICH INCLUOES AN AUDIT OF
LOWER TIER INSPECTION COMPLETION, AS BulLT COMF IGURAT | OW
VERIFICATION 1O AS DESIGH EIC., {MANDATORY INSPECTION POINT),

A VEST READINESS REVIEW (VRA) WHICH INCLUDES VERIFICAIION OF
TEST PERSOMNEL, VEST DOCUMENTS, 1g£5T EQUIPHENY CALIBRATION/
vaLIoATION sTAfus awp HARDUARE CONF 1 GURAT J O tS CONVENED BY
QUALITY ASSURANCE IN CONJUNCTION Wity ENGINEER NG

RELIABILITY, CONTIGUAATION COMIROL, SUPPLIER AS l&PllCABIE,
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SYSTEM; OiC SUB%TSI{H

PREPARED BY: MIUG

PROJECT: $EMS :
ASS'Y umEu‘EL‘iluﬁ!: ROVAYIOWAL WAND CTOWTROLLER  ~  ASS'Y P/N: nr SHEET:
—FREX ANE “OTY, ¥ | FATCURE WODE | FATIURE EFFECT | WOWR 7 RUNC -~~~ "~
REF. REV, onaulnG néf, AND o 1 RATIOMALE FOR ACCEPTANCE
- DESIGHAT IOW CAUSE! END FTEN ERETICALITY
1440 0 ROTATIONAL _MODE; AHC COMMANDS FORMAL TESTENG (ACCEPTANCE OR QUALIFICATION).
HAND DEGRADED MILL BE REDUCED
CONTAGLLER QUIPUT, 10 APPROK. &5 ACCEPIANCE JESTING (ATP) INCLUDES, AMBIEWT, VIBRA?ION
ory-1 PERCENT [N ONE AND THERKAL TESTING (CAE/GOVERNMENT REP. - MANDAIORY
SPAR P/M CAUSE(S): ANIS, ARM WILL INSPECTION POINT) I
511556117 mn NOT TRAVEL AT
TAANSESTOR COMMANDED RATE. IMYEGRATIOR OF DEC PANEL, RHC, YHC AND MCIU, IMSPECTIONS ARE
SHORTED PERFORMED AT EACH SIaGE OF INfEGRATION, WHEEH INCLUDES
COLLECTOR- WORST CASE GROUNDING CHECXS, INTER COMNECI CABLE VERIFICATION, CONNECIOR
ENITTER | cemaenens INSPECTION FOR BENT OR PUSHBACK CONVACTS EIC.
TRANSFORNER UNEXPECTED
VINOING uuun:. SU-SYSTEM PERFORMANCE TESTING (ATP), ENCLUDES AN AMBIENT
OPEN, DIODE INCORNECT H/C PERFOAMAKCE TEST. (MAKOATORY INSPECHfow POIRT),
on afsiston COMMANDS .
FAIL OPEN. UNANNUNG PATED . SRHS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
CREV ACTION SUBASSEMGLIES AND THE FLiGHT CABIN EQUIPMENT TO FORM THE SRMS.
AEQ. SMSPECYIONS ARE PERFORMED AT EACH PHASE OF INVEGRATSON UMICH
. INCLUDES GROURDING CHECKS, IHRU WIRING CMECKS, WERING ROUT ING,
um' :u;. PATHS EMTERFACE CONWECTOAS FOR BENT OR PUSH BACK CONTACTS EIC.
REMAINEN
--------------- SANS SYSTEMS TESTING - STRORGBACK AND FLAT FLOOR AMBIEN]
u7A PEII(".IDIMCE TEST. (SPAR/GOVERNMENS REP. - MAMDATORY ENSPECTION
POINT)
§
SUPEACEQOING DAIE: 11_SEP B APPROVED BY; RMS/D&C - 348
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HAKD -DEGHADED KILL BE REDUCED
CONFROLLER ouTPUT. 10 APPROX. &5
ary-1 PERCEMT 1IN ONE
SPAR P/N CAUSE(S): AKIS. ARM WILL
SUSSET17 (1) NDT TRAVEL Al
TRANSISTOR COMMANDED RATE.
SHORTED
COLLECTON- WORST CASE
emiiTeR , | --....olll
TRANSFORMER UNENPECTED
WINDING unnn’.
OPEN, DIODE iNCORMECT H/C
ok rEsiston COMANDS,
FAIL OPEN. UMAMIUNCATED .
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:2!;? PARFS FAILURES HAVE OCCURRED SUBSEQUENT 10 ASSEMBLY Of

QURING IRITIAL EMI TESTING, THE RHC WAS FOUND 7O BE
SUSCEPTIOLE TO WAGIATED €M|SSIONS RESULTENG [N UNCOMMANDED
QUEPUTS N EACH AXIS. THE PROGLEM WAS RESOLVED 8Y REDESICN OF
THE ROCNWELL SUPPLIED ENTERCOWNECY CABLE BEIWEEN RHC AND [HE
DRC PANEL. THIS CABLE, POSBL(P) JO P471(S}, HAS A DOUBLE
g&l‘:g'gsuu, VITH 340 OEGREE SHIELD COMTACE AT EACH

ASS'Y PsN: STISETIY SHEEY :
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PROJELT: SAMS

SYSTEN: DRC _SUBSYSTEA

CREW ACYION
AEQ.

REDUNDAMT PATHS
RENAINING

LAl

THE CREW WiLL BE TRAINED TO GBSERVE WHETHER THE ARM IS
RESPONDING PROPERLY YO COMMANDS. IF IT VSH'T  APPLY BRAKES.

NISSION COMSTRAINT

OPERATE UNDER VERNIIR RATES WITHIN 10 FT OF STRUCTURE. THE
OPERATOR NUST BE AGLE TO DETECT THAT PHL AANM (S RCSPONDING
PROPERLY TO COMMAHDS VIA MINDON AMD/OR CCTVY VIEMS DURIMG ALL
ARM OPERATIONS,

SCREEN FAILURES

M/
ORRSD OFFL INE

ENCRCISE RHC 1N ALL ANES
VERITY VOLTAGES AT RHC OUTPUT

OBRSD ONLINC INSTALLATION

MNONE
ORRSO OMLINL TURNAROUND

EXERCISE AHC IN ALL AXES
VERIFY BIT COUNTS IN EACH AXIS

----- ASS*'Y NOWERTUATURE: WOTAYTORAL HRD CORTAOLLER —  ass'v P/K: SHELT: ?
[~ FALA NAR ] [ TATCURT AoBt | FAILURE TFFLC [ WOWR 7 TunC.
REF. Agy. orauing mér. AND o 111 RATIONALE FOR ACCEPTANCE
DESICHATION CAUSE IND ITEM CRETICALLTY
1440 ' ROTATIONAL PoDE: - RHC CONMANDS .
HAND DEGAADED WILL B0 REDUCED OPLAATIONAL EFFLCTS
. CONTROLLER oUTPUT! 10 APPROX. 45 | 0 oo 0 LTI
QrY-t PERCEMT W ONE
SPAR P/n CAUSE(S): ANES. ARM #iLL ARM DOES NOT RESPOND PROPEALY TO HAND CONTROLLER COMMANDS.
SIESSENNT ) MOT TRAVEL Al CREW INHERENTLY COMPIMSATES FOR AMY UNDESIRED ARM TRALJECTORY .
TRANSISTOR COMMANDEID RATE . ;
SHORTED CREM ACTION |
COLLECTOR- MORST €ASE | 0 oaaoiaol
emTrer | oo
TRANST OAALR UNENPECTED APPLY BRAKCS,
WINDING NOTION,
OPER, DIODE INCORRECT H/C
oa risiston CONNANDS, CRIN TRAINING
FAIL OPEM. UMAWNUNCIATER, | 00 ool
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